The mitochondrial permeability transition: the brain's point of view.
The mitochondrial permeability transition (mPT) has been implicated in both central nervous system ischaemia/reperfusion injury and excitotoxic neuronal death. To characterize the mPT of brain mitochondria, fluorescent mitochondrial dyes were applied to cultured neurons and astrocytes and isolated brain mitochondria were prepared. In astrocytes, mPT induction was observed as calcium-induced mitochondrial swelling following permeabilization by digitonin or introduction of a calcium ionophore. In hippocampal neurons, mPT induction was observed upon introduction of calcium and ionophore or application of toxic doses of glutamate. In isolated brain mitochondria, calcium dose-dependently produced calcium accumulation and mitochondrial swelling that was prevented by pretreatment with ADP or cyclosporin A. Additionally, when mitochondrial substrates were limited, calcium dose-dependently produced mitochondrial depolarization without swelling or calcium accumulation that was reversed by ADP, cyclosporin A or Ruthenium Red. The degree of mitochondrial depolarization was modulated by free fatty acids, magnesium, calcium concentration and protonophore Repolarization of mitochondria and closure of this low-conductance manifestation of the mPT pore by cyclosporin A was modulated by the degree of depolarization.